Electrochemical measurements are powerful tools for investigating electrowinning processes in molten salts. However, non-electrochemical techniques are often required in order to better understand the complex processes that occur in electrowinning. To this end, the electrolysis group at CSIRO has collaborated with a number of other groups within CSIRO to develop these additional investigative tools. This paper will describe our work in Synchrotron X-ray diffraction phase-mapping of an inert anode in an operating FFC-type laboratory cell.
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The practical use of a FFC-type cell to reduce solid TiO 2 to solid Ti metal necessitates the use of an inert anode rather than a carbon anode. The use of a carbon anode leads to many problems including carbon contamination, the need for regular anode replacement, possible cell shorting, decreased cell efficiency and greenhouse gas emissions. By using an inert anode, these problems are substantially reduced. An inert anode evolves pure oxygen (rather than carbon dioxide or carbon monoxide) and, in principle, is not consumed during the electrolysis process. Inert anodes usually function via interaction of the anode with the electrolyte (CaCl 2 ) and the anode product (O 2 ). Upon immersion of an anode in the bath, there is dynamic formation of an insulating oxide film at the anode surface. Such films must be thin enough to allow electronic conduction, but thick enough to protect the surface from further reaction.
By utilising an in-situ Energy Dispersive X-ray diffraction technique on a custom-built furnace for synchrotron measurements incorporating the Cambridge FFC-type cell, the group is able to monitor the evolution of such films on the anode and elucidate the eventual failure mechanism of this anode [1, 2] . In addition to this, we obtained and modelled kinetic data for the degradation of the electrode. 
